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The different species of the genus marine macro algae have been investigated for their traditional medicinal uses, biological activities and their chemical constituents. These characteristic features make marine macro algae to stand along with other popular marine algae are reviewed in this chapter.
TRADITIONAL USES OF MARINE MACRO ALGAE

Traditional medicinal uses
More recent reports indicate that in many parts of the world marine algae are still used in folk medicine for the treatment of a variety of diseases. The world distribution and use of marine algae as a food source must have contributed and its popularity (Abdussalam, 1990) .
In recent years, there are numerous reports of marine macro algae derived compounds have been broad range of biological activities such as antibacterial, antifungal, antiviral, antineoplastic, antifouling, anti-inflammatory, antitumoric, cytotoxic and antimitotic activities (Perry et al., 1991) . Brown algae are mainly used as human healthy food sources, due to their high concentration in polysaccharides, a rich source of unique diterpenoids with a very complex cyclic systems/ rich source of terpenoids, natural richness in minerals, polyunsaturated fatty acids and vitamins considered as promising bioactive molecules in the search for antifungal drugs (Hay and Steinberg, 1992) .
Red algae have been used since ancient times as food, fodder and fertilizer and as sources of medicinal drugs. Today seaweeds are used as the raw materials for industrial production of agar, carrageenan and alginates (Barbara and Cremades, 1993) , but they continue to be widely consumed as food in Asian countries (Mishra et al., 1993) .
Brown algae many other sulfated polysaccharides, fucans possess a wide spectrum of activities in biological systems. They play an important role in the anticoagulant and antithrombotic activities, act on the immune system and inflammatory process, have antiproliferative and antiadhesive effect on cells, interfere with mechanisms involved in fertilization and protect cells from viral infection (Boisson-Vidal et al., 1995) .
The macro algae of the order Ulvales are already used in Asia as a food condiment and as a nutritional supplement in Japan,
China and other Southeast Asian countries as well as in North and
South America and Oceania. Ulva fasciata and U. lactuca are used in soups and salads have been reported to possess antioxidant and antibacterial properties (Rouxel et al., 2001) .
The world contribution and use of marine macro algae as a food source must have contributed and its popularity (Sandsdalen et al., 2003) .
Traditional and modern medicines have relatively exhausted most of their resources in land plants. However, the marine environment by dint 11 of its biological and chemical diversity can be a source of new types of agents against cancer and infectious diseases (Bazes et al., 2006; Mayer et al., 2002) .
Seaweeds have been included in folk medicine for many thousands of years in Japan, China, Egypt, India and South Korea (Hong et al., 2010) . These seaweeds are of immense pharmaceutical and agricultural values. In addition, seaweeds have been traditionally used in several countries in folk medicine for curing infectious diseases, gout and eczema. The earliest record of seaweeds utilization generally dated about 13,000 years ago (Abowei and Tawari, 2011) . They are excellent sources of vitamins, proteins, lipids and amino acids. Many seaweed species were used as food throughout Asia and Pacific region (Abowei and Tawari, 2011) . Sargassum sp. were used for cooling and blood cleaning effect. It has been used traditionally for treating scrofula, goiter, tumor, edema, testicular pain and swelling (Kandale et al., 2011) .
Other traditional uses
Earlier marine algae has been used in traditional and folk medicine in China for more than two thousand years and several species of marine macro algae are listed in Chinese Materia Medica for their antifebrile, antiedema, diuretic and expectorant properties. Various compounds that include organic and fatty acids, terpenes, carbonyls, bromophenols, halogenated aliphatic and sulfur-containing heterocyclic 12 compounds, isoprenyated and brominated hydroquinones and phlorotannins have been reported to be responsible for the antiviral activity of many marine algae (Rosell and Srivastava, 1987) .
Little commercial exploitation of products extracted from seaweeds occurs outside the hydrocolloid industry. However, in recent years pharmaceutical firms have started looking towards marine organisms, including seaweeds, in their search for new drugs from natural products. These products are also increasingly being used in medical and biochemical research. Prior to the 1950s, the medicinal properties of seaweeds were restricted to traditional and folk medicines (Lincoln et al., 1991) .
The use of marine organisms in folk medicine is very restricted, particularly outside Asia, compared to land plants and animals; probably because of inaccessibility. Many marine plants and animals have been used for food; however there are several well-known marine products that have been used medicinally for many years, such as halibut liver oils, spermaceti and the seaweed polysaccharides (Blunden, 1991) . Marine organisms represent an important and largely unexplored source of biologically active natural compounds (De Vries and Beart, 1995) . Many substances obtained from marine algae such as alginate, carrageenan and agar as phycocolloids have been used for decades in medicine and pharmacy (Taskin et al., 2001) . Since, algae have been used in traditional medicine for a long time (Fitton, 2006) . De Rosa et al. (1999) reported that the isolated two spatane diterpenes, 5(R), 16(S)-diacetoxyspata-13,17-diene and 5(R),16(S)-dihydroxyspata-13,17-diene from Stoechospermum marginatum.
CHEMICAL CONSTITUENTS OF MARINE MACRO ALGAE
Halimeda macroloba has been proved to contain epigallocatechin, catechin, epicatechin, catechin gallate, epicatechin gallate, epigallocatechin gallate, rutin, quercitrin, hesperidin, myricetin, morin, luteolin, quercetin, apigenin, kaempferol, baicalein, caffeic acid and catechol in high quantities (Yoshie et al., 2002) . Chandrasekaran and Simpson (2003) studied that Gracilaria verrucosa showed the presence of phytochemical analyses of sterols, terpenoids and alkaloids. Smyrnotopoulos et al. (2003) evaluated that the compounds belongs to the acetylene sesquiterpenoid esters 1,2-dihydro or 1,2,3,3-tetrahydro-2,3-didehydro caulerpenyne carbon backbone, have been successfully isolated from Caulerpa prolifera. Xu et al. (2003) examined that the five bromophenols were isolated from the methanol extract of Rhodomela confervoides.
The compound bis(2,3-dibromo-4,5-dihydroxybenzyl)ether was the most active against several strains of Staphylococcus aureus, Pseudomonas aeruginosa and Escherichia coli with minimal inhibitory concentration being less than 70 g/mL.
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The new sterol glucoside, (24R) 5Cl-stigmast-9-(11)-en3b-D-glucopyranoside has been isolated from the methanol extract of Gracilaria verrucosa (Aydogmus et al., 2004) . Sanchez-Machado et al. (2004) investigated that the polysaccharide (Ulvan) and glucuronic acid are major constituents of Ulva species. Glucuronic acid is an important component of chondroitin, a mucopolysaccharide that act as the flexible connecting matrix between collagen filaments in cartilage to form a polymeric system. Zodape et al. (2009) reported that the eighteen components, were -sitosterol (28.57%), n-hexadecanoic acid (15.57%), phytol (13.65%), stigmastan-3-ol, 5-chloroacetate (8.48%), 3,7,11,15-tetramethyl-2-hexadecane-1-ol (7.57%) and stigmastan-6,22-dien,3,5-dedihydro (6.35) from the Caulerpa racemosa.
Steroids, phenolic groups, saponins, tannins, flavonoids, carbohydrates, carboxylic acid, coumarins and xanthoproteins were detected in the methanol extracts of Sargassum wightii (Vijayabaskar and Shiyamala, 2011) . Krishnaveni and Johnson (2012) evaluated that showed the phytochemical analyses of alkaloids, glycosides, saponins, steroids, phenol and tannins in Gracilaria corticata. Lavanya and Veerappan (2011) 
BIOLOGICAL ACTIVITIES OF CRUDE EXTRACTS AND COMPOUNDS OF MARINE MACRO ALGAE
MOSQUITO LARVICIDAL ACTIVITY
Selvin and Lipton (2004) evaluated the biocidal potential of
Ulva fasciata and Hypnea musciformis collected in India and verified their larvicidal activity against the mosquito Culex sp. at the second and fourth instars. These authors found that larvae at second instar exhibited 100% mortality when exposed to 10 mg/mL methanol: dichloromethane extracts (1:1). Bioprotective properties of seaweeds were determined in terms of antioxidant activity, among the seaweeds used for study. The results indicated that Gelidiella acerosa and Gracilaria edulis has the highest antioxidant activity (Kasi et al., 2008) . et al. (2015) reported that the methanol and ethanol extracts of Turbinaria ornata and Sargassum polycystum, were determined.
Among two extracts, methanol extract of T. ornata contained the highest total phenolic content (2.07 mg catechin/g dry seaweed) (p<0.05) and 42 exhibited the highest antioxidative activity as indicated by the greatest ABTS •+ and DPPH radical scavenging activity as well as reducing activity power (RAP), compared with other extracts (p<0.05).
MOLECULAR DOCKING
Docking explores the ways in which two molecules, such as drugs and enzyme receptors fit together and dock to each other well.
The molecules binding to a receptor inhibit its function and thus act as drug. Complexes were identified docking and their relative stabilities were evaluated using molecular dynamics and their binding affinities, using free energy simulations (Babu et al., 2000) .
Molecular docking is commonly used in the field of drug design to predict the binding of small molecules to biological protein targets. This method gives the possibility to study an active site in detail and can be used for hit identification, virtual screening, binding mode determination and lead optimization. Generally, the docking methodology is used to fit a compound into an artificial model or to a known three-dimensional binding site, which can be utilized to explore ligand conformation, orientation and feasible molecular interactions such as hydrogen bonding and hydrophobic interactions. Thus, molecular docking is a powerful tool for the design of ligands toward a specific protein target (Lakowicz, 2006) . 
